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1.0 PROJECT OVERVIEW 

On behalf of the Applicant, Middlesex School (the School), Nitsch Engineering in filing the enclosed 
Application for Site Plan Review (SPR) with the Concord Planning Board (the Board).  Middlesex 
School is proposing to construct Faculty Housing buildings. The school is proposing to construct two 
(2) modular buildings, each containing two (2 units) to house a total of four (4) faculty members and 
their families.  
 
The modular building units contain three (3) bedrooms each and will connect to the existing campus 
utilities. The modular buildings will be placed on the existing lawn area to the east of Lowell Road and 
the west of the existing gravel parking lot off of Pratt Lane. The modular buildings will not be located 
within any resource area or jurisdictional buffer to a resource area. 
 
The Middlesex School is located in the Residence AA Zoning District.  The project falls under Section 
11.8.7 Site Plan Review for educational uses under the Concord Zoning Bylaw (ZBL). The project 
does not require any variances from the ZBL. 
 
 

2.0 EXISTING AND PROPOSED CONDITIONS 

2.1 Existing Site Description 

The 289±-acre Middlesex campus is located at 1400 Lowell Road in Concord, Massachusetts (Figure 
1 – USGS Locus Map and Figure 2 – Aerial Locus Map). The site is bounded by Lowell Road to the 
west, Pratt Lane housing to the north, athletic fields to the south, and a gravel parking lot to the east. 
The entrance to the site will be through the gravel parking lot off of Pratt Lane within the Middlesex 
School campus.  The School is serviced by municipal water but the sewer system is privately owned 
by the School and under a Massachusetts Department of Environmental Protection (MASSDEP) 
discharge permit.   
 
2.2 Proposed Conditions 

The School proposes to construct four units of faculty housing, consisting of a total of 12 bedrooms. 
The modular buildings will sit above the ground with a crawl space below the buildings.  
 
The amount of housing onsite will increase by four units (12 bedrooms) which will result in an increase 
of 1,320 GPD for sanitary sewer flow (110gpd/bedroom) and 1,452 gpd (1.1 x sanitary flow) for 
domestic water flow. Water and sewer services will connect to existing mains on campus. Work 
proposed for the modular building installation and utilities are not within any resource areas. Land 
disturbance for the water and sewer installation will be on paved areas or within landscaped areas 
away from any wetland buffer zones.  
 
There are two parking spaces proposed for each new unit of faculty housing, resulting in an increase 
of eight parking spaces. A new gravel driveway will be constructed from the existing gravel parking lot 
to the proposed parking. The parking spaces will be paved with full-depth asphalt pavement. Each unit 
will have a fenced in yard and concrete walkway from the parking to the front of the unit. There will be 
an increase in impervious area of 10,070 square feet which consists of the new building roof, parking 
spaces, concrete walkways, and gravel drive. See Table 1 below for a summary of the existing and 
proposed land-use cover.  
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Table 1: Existing and Proposed Land Use for Faculty Housing 

 Existing Proposed Change 

Pervious Area (sf) 28,160 18,080 -10,070 

Impervious Area -
Concrete and 
Asphalt (sf) 

0 2,360 +2,360 

Impervious Area- 
Gravel Driveway (sf) 

0 3,570 +3,570 

Impervious Area- 
Roof (sf) 

0 4,150 +4,150 

Total 28,160 28,160 -- 

 
  
2.3 Vehicular Circulation and On-Site Parking 

Access to the school is provided by two driveways off Lowell Road; one entrance on the north side of 
campus and one entrance on the south side of campus. Most of the site parking is located on the north 
side of the campus on either side of the Athletic Center. Internal roadways allow cars to travel through 
the campus from one entrance to the other entrance and to gain access to campus buildings. Site 
parking can be found in the “Acorn” gravel parking lot to the east of the Athletic Center and the paved 
parking, to the west of the Athletic Building. There are smaller areas of parking located at various 
buildings throughout the campus. The new academic housing will add eight parking spaces to the total 
space count for the school. The School has available parking for 387 vehicles after installation of the 
modular building, which is above the minimum requirement of 223 parking spaces.  
 
2.4 Utility Infrastructure 

Sanitary Sewer 

The School is connected to its own treatment plant across from Lowell Road. A new 6-inch sewer 
service is proposed to service all four units. The sanitary sewer service will connect by gravity into an 
existing main. The project will also replace an existing pump chamber with a new E-One pump 
chamber.  The average daily flow to the School sewage treatment plant is 28,100 gallons per day 
(gpd). This project will minimally increase sewer flows to the School’s sewage treatment plant by 1,320 
gpd.  
 
Domestic Water  

The School will install new 1.5-inch PEX (plastic) domestic water services to the modular building. 
There is one connection and one meter proposed for each building for a total of two new meters and 
connections. The domestic services will be connect to an existing water main to the north of the 
proposed buildings. A minimal increase in water demand of 1,452 gpd is expected as a result of this 
project.  
 
Natural Gas 

Natural gas service is not required for this project.  
 
Electrical Service 

Electric service to the modular buildings will be fed from existing electrical services on campus. 
Concord Municipal Light Plant reviewed the School electrical connections in this area and provided 
comments to the electrical layout which are indicated on the site layout plan. The modular units will 
use electric heat.  
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2.5 Snow Removal 

Generally, snow will be moved to the edge of the gravel driveway/parking spaces and walkways into 
grass and landscaped areas as part of the regular snow removal operations.  Additionally, the Owner 
will comply following specific requirements: 
 

• Snow shall not be stockpiled in wetland resource areas or drainage system components.   

• In severe conditions where snow cannot be stockpiled on site, the snow shall be removed from 
the site and properly disposed of in accordance with DEP Guideline BRP601-01. 

• Deicing chemicals shall be stored inside the building and shall be used at exterior stairs and 
walkways.  

• Before winter begins, the property owner and the contractor shall review snow plowing, 
deicing, and snow removal procedures. 

 
A snow storage plan has been included in the attached Operation and Maintenance plan. 
 
 
2.6 Site Lighting 

Site lighting will only be building mounted fixtures at the modular building’s entrances. A cut sheet of 
the fixture is provided under Figures Section. The lighting fixture is Dark Sky compliant. No other site 
lighting is proposed for this project. 
 
 

3.0 STORMWATER DESIGN 

 
3.1 Existing Drainage Infrastructure  

The existing site contains all grass area that flows overland to a low point and catch basins on the 
northern portion of the site. Stormwater runoff from the closed drainage system is discharged to a 
wetland to the north of the site which eventually drains to the Spencer Brook. There are no existing 
peak rate mitigation or stormwater quality BMPs located onsite. 
 
 
3.2 Soil Investigations 

Four (4) test pits were conducted by Nitsch Engineering on November 18, 2021 and observed by the 
Concord Assistant Town Engineer. The results of the test pits were consistent and indicated silt loam 
which is classified as HSG C. Indications of Estimated Seasonal High Groundwater were observed 35 
to 43-inches below grade. The test pit logs have been included in Appendix D. 
 

3.3 Environmental Considerations 

FEMA Flood Zone 

According to the MassGIS National Flood Hazard Layer (Community Panel Number 25017C0376F), 
Zone X. The Project site does not contain any regulated flood zones (Figure 3 - FEMA Map) 
 
NHESP Priority and Estimated Habitat  

Based on the 13th Edition of the Natural Heritage Atlas, effective August 1, 2021, the Project site is 
not located within designated Estimated Habitat of Rare Wildlife or Priority Habitat of Rare Species. 
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The NHESP does indicate certified vernal pools located more than 250-feet from the modular building 
location. (Figure 4 – Natural Heritage and Endangered Species Program Map).   
 
Wetland Resource Areas 

The project site is bordered to the north and east by a Bordering Vegetated Wetland.  The project will 
not place the modular building within the wetland buffer zone that is shown on the plan. The project 
location is not within a Wetland Conservation Overlay.  
 
 
3.4 Proposed Stormwater Management 

Stormwater runoff from the roof is collected in downspouts and by a drip strip and is directed to shallow 
subsurface infiltration systems. The subsurface infiltration systems will mainly be comprised of 
crushed stone with perforated pipe to allow for better distribution of the stormwater throughout the 
system. The downspouts will have overflows at grade to allow for stormwater to overflow out in the 
event the underground system capacity is exceeded. 
 
Stormwater runoff from the site (including the parking spaces and gravel driveway) will be routed to a 
sediment forebay for pretreatment. Stormwater runoff will then be directed to a low point in lawn area 
with an area drain. Stormwater will be collected in the area drain and discharged into a subsurface 
crushed stone infiltration system with underdrains for distribution. Stormwater from the infiltration 
system will overflow into an existing closed drainage system.  
 
Refer to the HydroCAD in Appendix E for more information.  

 

3.5 Stormwater Management Analysis 

Methodology 

Nitsch Engineering completed a hydrologic analysis of the existing project site utilizing Soil 
Conservation Service (SCS) Runoff Curve Number (CN) methodology.  The SCS method calculates 
the rate at which the runoff reaches the design point considering several factors:  the slope and flow 
lengths of the subcatchment area, the soil type of the subcatchment area, and the type of surface 
cover in the subcatchment area.  HydroCAD Version 10.00 computer modeling software was used in 
conjunction with the SCS method to determine the peak runoff rates and runoff volumes for the 2-, 10-
, 25-, and 100-year, 24-hour storm events.  The proposed project site is being analyzed with the same 
methodology.  
 
The Site was divided into multiple drainage areas, or subcatchments, which drain to the design points 
along the property boundary and within the site.  For each subcatchment area, SCS Runoff Curve 
Numbers (CNs) were selected by using the cover type and hydrologic soil group of each area.  The 
peak runoff rates and runoff volumes for the 2-, 10-, 25- and 100-year 24-hour storm events were then 
determined by inputting the drainage areas, CNs, and time of concentration (Tc) paths into the 
HydroCAD model. 
 
Refer to the HydroCAD calculations in Appendix E for rainfall information. 
 

HydroCAD Version 10.00 

The HydroCAD computer program uses SCS and TR-20 methods to model drainage systems.  TR-20 
(Technical Release 20) was developed by the Soil Conservation Service to estimate runoff and peak 
discharges in small watersheds.  TR-20 is generally accepted by engineers and reviewing authorities 
as the standard method for estimating runoff and peak discharges. 
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HydroCAD Version 10.00 uses up to four types of components to analyze the hydrology of a given 
site: subcatchments, reaches, basins, and links.  Subcatchments are areas of land that produce 
surface runoff.  The area, weighted CN, and Tc characterize each individual subcatchment area.  
Reaches are generally uniform streams, channels, or pipes that convey water from one point to 
another.  A basin is any impoundment that fills with water from one or more sources and empties via 
an outlet structure.  Links are used to introduce hydrographs into a project from another source or to 
provide a junction for more than one hydrograph within a project.  The time span for the model was 
set for 0-72 hours in order to prevent truncation of the hydrograph.  
 

Peak Flow Rates 

The proposed stormwater management system is expected to reduce the proposed peak runoff rates 
to at or below the existing rates.  Table 2 below summarize the existing and proposed hydrologic 
analyses for the site.   
 
Table 2: Existing and Proposed Peak Runoff Rates (cfs) 

 2-year 10-year 25-year 100-year 

Existing Peak 
Runoff Rate (cfs) 

0.64 1.36 1.81 2.52 

Proposed Peak 
Runoff Rate (cfs) 

0.27 0.90 1.67 2.24 

 
 

4.0 MassDEP STORMWATER MANAGEMENT STANDARDS 

The Project is considered a new development under the DEP Stormwater Management System.  The 
Site will be designed to meet and exceed the MassDEP Stormwater Management Standards as 
summarized below: 
 
Standard 1: No New Untreated Discharges 
The Project will not discharge any untreated stormwater directly to or cause erosion in wetlands or 
waters of the Commonwealth.  Stormwater from the Site will be collected and treated in accordance 
with the MassDEP Stormwater Management Standards and stormwater outfalls will be stabilized to 
prevent erosion.   
  
Standard 2:  Peak Rate Attenuation 
The proposed stormwater management system will be designed so that the post-development peak 
discharge rates do not exceed pre-development peak discharge rates.  To prevent storm damage and 
downstream flooding, the proposed stormwater management practices will mitigate peak runoff rates 
for the 2-, 10-, 25- and 100-year, 24 hour storm events.  Refer to Table 2 for a pre- and post- 
development peak runoff rate comparison.  
 
Standard 3:  Groundwater Recharge 
The Site was designed using environmentally-sensitive site design, low impact development 
techniques, and stormwater BMP treatment trains to minimize the loss of annual recharge to 
groundwater.  The annual recharge from the post-development site will approximate the annual 
recharge from pre-development conditions based on soil type using the guidelines provided in the 
MassDEP Stormwater Management Handbook.   
 
Impervious Area in HSG C  = 10,070 square feet  
Rv (Recharge Volume)   = 10,070 x 0.25 in. / (12 inches/ft)  
     = 210 cubic feet 
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The infiltration BMPs are sized to exceed the recharge volume required under the MassDEP 
Stormwater Management Standards (Table 3) 
 

Table 3 – Proposed Recharge Volumes for Stormwater BMPs 

Infiltration BMP Recharge Volume (cf) 

Subsurface Infiltration System 1 212 

Subsurface Infiltration System 2 383 

Subsurface Infiltration System 3 122 

Subsurface Infiltration System 4 348 

Total 1,065 

 
The HydroCAD reports provided in Appendix E indicate that all proposed infiltration BMPs will drain 
within 12 hours for the 2-, 10-, 25-, and 100-year storm events, meeting the 72-hour MassDEP 
drawdown requirement.  72-hour draw down calculations have been provided in Appendix C. 
 

Standard 4:  Water Quality Treatment 

The proposed stormwater management system will be designed to remove greater than 80% of the 
average annual post-construction load of Total Suspended Solids (TSS).   
 
Table 4. Proposed Treatment Train Summary 

Watershed Treatment Train 

DA2, DA3 
Sediment Forebay- Subsurface 

Infiltration 
 
 
TSS removal calculation spreadsheets are provided in Appendix C.   
 
Source control and pollution prevention measures, such as vacuum cleaning, street sweeping, proper 
snow management, and stabilization of eroded surfaces, are included in the Long-Term Pollution 
Prevention Plan and Operation and Maintenance Plan (Appendix F).   
 
Standard 5:  Land Uses with Higher Potential Pollutant Loads  
The project is not considered a LUHPPL and therefore, this standard is not applicable. 
 
Standard 6:  Critical Areas  
The Project is not located within any critical areas.  Therefore, this standard is not applicable.   
 
Standard 7:  Redevelopments 
The Project is not considered a redevelopment under the MassDEP Stormwater Management 
Standards.  Therefore, this standard is not applicable. 
 
Standard 8:  Construction Period Pollution Prevention and Sedimentation Control 
A plan to control construction-related impacts, including erosion, sedimentation, and other pollutant 
sources during construction and land disturbance activities (construction period erosion, 
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sedimentation, and pollution prevention plan) will be developed and implemented during the Notice of 
Intent permitting process.   
 
Because the Project will not disturb more than one (1) acre of land, and therefore, a Notice of Intent is 
not required to be submitted to the Environmental Protection Agency (EPA) for coverage under the 
National Pollution Discharge Elimination System (NPDES) Construction General Permit.   
 
Standard 9:  Operation and Maintenance Plan  
A post-construction operation and maintenance plan has been prepared and will be implemented to 
ensure that stormwater management systems function as designed.  Source control and stormwater 
BMP operation requirements for the site are summarized in the Long-Term Pollution Prevention Plan 
and Operation and Maintenance Plan provided in Appendix F.   
 
Standard 10:  Prohibition of Illicit Discharges 
There will be no illicit discharges to the stormwater management system associated with the Project.  
An Illicit Discharge Compliance Statement is provided in Appendix C. 
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5.0 SITE PLAN REVIEW  

The Middlesex School is located in the Residence AA A Site Plan Review and approval process is 
required per Zoning Bylaw (ZBL) Section 11.8.7.  The following Site Plan Review criteria were 
considered:  
 
5.1 Proposed Building Bulk and Height 

The proposed gross square footage of the proposed modular building is 4,289 GSF: 2,213 GSF on 
the first floor and 2,075GSF on the second floor. 
 
Per ZBL the maximum height for buildings in the Residence AA Districts is 35-feet, the proposed 
modular building is anticipated to be a maximum of 33-feet, 11-inches high, under the regulations.  
 
5.2 Method and Location of Refuse Storage and Disposal 

Trash and recycling bins will be located in the modular building and will be disposed of as part of the 
regular cleaning maintenance and operation of the School. 
 
5.3 Zoning Table 

The Zoning requirements for the School are provided in the table below. This project is in compliance 
with the ZBL for Residence AA District.  
 

Zoning Table: 1400 Lowell Road, Concord, MA  

Zoning District: Residentail AA  

 Allowed Existing Proposed  

Use Institutional Institutional Institutional  

Min. Lot Area (sf)  80,000   12,625,866   12,625,866   

Min. Lot Frontage (ft)  200  3,000+ 3,000+  

Min. Lot Width (ft)  160  >160 >160  

Min. Front Yard (ft)  40  >40 44  

Min. Side Yard(ft)  15  >15 >15  

Min. Rear Yard (ft) 

Lesser of 30' or 

25% of lot depth 
>30' >30' 

 

Corner Clearance (ft)  10  >10 >10  

Max Height (ft)  35   -    34’  

Max Lot Coverage (%) - -  -     

Max FAR 

.24+(1200 / actual 

lot area in sq. ft) 
<0.24 <0.24 

 

Min. Parking Requirements* 223 379** 387***  

*Institutional Use- One (1) Space per staff member plus one (1) space per classroom: 163 Staff 

Members and 60 classrooms = 223 parking spaces 

 

 

**There are 209 paved parking spaces on campus and an additional 170 parking spaces in a 

stone dust parking lot 

 

 

***The proposed work assumes the COVID modular housing is still taking the space of 22 paved 

parking spaces.  
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